We study the p-Hamiltonian systems -(|u
Introduction

Consider the p-Hamiltonian systems -(|u | p- u ) + A(t)|u| p- u = ∇F(t, u) + λ∇G(t, u), u() -u(T)
=
, T], that is, A(t) is positive definite for all t ∈ [, T].
In recent years, the three critical points theorem of Ricceri [] has widely been used to solve differential equations; see [-] and references therein.
In [], Li et al. have studied the three periodic solutions for p-Hamiltonian systems 
Proofs of theorems
First, we give some notations and definitions. Let
and is endowed with the norm
T → R be defined by the energy functional
T , R) and one can check that
T . It is well known that the T-periodic solutions of problem (.) correspond to the critical points of ϕ λ .
As A(t) is positive definite for all t ∈ [, T], we have Lemma ..
where Proof By (H) and (H), given ε > , we may find a constant C ε >  such that
and so the functional ψ(u) is continuously Gâteaux differentiable functional and sequentially weakly continuous in the space W ,p
T . Also, by (H), we know φ(u) is sequentially weakly continuous. According to (H), we get
For ∀λ ∈ R, from the inequality (.) and (.), we deduce that
Since p > q, ε small enough, we have
Now, we prove that ϕ λ satisfies the (PS) condition. Suppose {u n } is a (PS) sequence of ϕ λ , that is, there exists C >  such that
Assume that u n → ∞. By (.), which contradicts ϕ λ (u n ) → C. Thus {u n } is bounded. We may assume that there exists
Observe that
We already know that
By (.) and (H) we have
Using this, (.), and (.) we obtain
This together with the weak convergence of u n u  in W
Hence, ϕ λ satisfies the (PS) condition. Next, we want to prove that
Owing to the assumption (H), we can find δ > , for L > , such that
We choose a function
, and we take ε >  small. Then we obtain
Thus (.) holds. http://www.boundaryvalueproblems.com/content/2014/1/150
From (H), ∀ε > , ∃ρ  (ε) >  such that
Choose ε = λ  /, one has
Hence, there exists k >  such that
So we have 
